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Key indicators: single-crystal X-ray study; T = 296 K; mean o-(C-C) = 0.006 A; 
disorder in main residue; R factor = 0.022; wR factor = 0.058; data-to-parameter 
ratio = 13.0. 



The title compound, [Dy4(C7H4N04)i2(CiiH9N5)2] or 
Dy4(Ll)i2(L2)2, where HLl = 3-nitrobenzoic acid and HL2 
= 2,6-bis(l//-pyrazol-l-yl)pyridine, is a hnear tetranuclear 
complex possessing inversion symmetry. The two central 
inversion-related Dy"' atoms are seven-coordinate, DyOy, 
with a monocapped triangular-prismatic geometry. The outer 
two Dy'" atoms are eight-coordinate, DyOjN^, with a 
bicapped triangular-prismatic geometry. The outer adjacent 
Dy"' atoms are bridged by three Ll^ carboxylate groups, 
while the inner inversion-related Dy'" atoms are bridged by 
four Ll^ carboxylate groups. The L2 ligands are terminally 
coordinated to the outer Dy"' atoms in a tridentate manner. 
In the crystal, molecules are linked via C— H- ■ O hydrogen 
bonds, forming a two-dimensional network parallel to (001). 
Two carboxylate O atoms, and N and O atoms of three nitro 
groups, are disordered over two positions, with a refined 
occupancy ratio of 0.552 (6):0.448 (6). 

Related literature 

For background to single molecular magnets, see: Zheng et al. 
(2008); Wu et al. (2009); Guo et al. (2012). For examples of 
multinuclear Dy-based compounds, see: Abbas et al. (2010); 
Blagg et al. (2011); Hussain et al. (2009); Tian et al. (2012); Xu 
et al. (2010). For details of a linear tetranuclear Dy"' complex, 
see: Lin et al (2012). 




Experimental 

Crystal data 

[Dy4(CH4N04)i2{CuH5N5)2] 
M, = 3065.81 
Triclinic, PI 
a = 14.2514 (3) A 
b = 14.9274 (5) A 
c = 14.9616 (3) A 
a = 100.443 (2)° 
= 111.754 (1)° 

Data collection 

Bruker APEX2 CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS: Slieldrick, 1996) 
T^„ = 0.611, r„,, = 0.624 

Refinement 

R[F^ > 2a{F^)] = 0.022 
wR(F^) = 0.058 
S = 1.13 

11020 reflections 
848 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 99.695 (2)° 

V = 2808.87 (12) A=' 

Z= 1 

Mo Ka radiation 
/X = 2.74 mm^' 
r = 296 K 

0.20 X 0.20 X 0.19 mm 



42971 measured reflections 
11020 independent reflections 
9747 reflections with / > 2cr(/) 
Ri„, = 0.025 



24 restraints 

H-atom parameters constrained 
Ap„ax = 0.66 e A"' 



-0.67 e A" 



D-H-A 




D-H 


H---A 


D---A 


D-H- - A 


ClO-HlO- ■ 


■022' 


0.93 


2.45 


3.366 (4) 


170 


C43-H43- ■ 


■02" 


0.93 


2.47 


3.212 (5) 


137 


C51-H51- ■ 


■06"' 


0.93 


2.32 


3.243 (5) 


172 


Symmetry 


codes: 


(i) -X, -y ^ 


V 1, -z\ (li) 


-.v+l,-y + 2, - 


-z + 1; (ill) 


-X, -y + 2, 


—z- 











Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 2005); software used to prepare material 
for publication: SHELXL97. 
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Bis[2,6-bis(1H-pyrazol-1-yl)pyridine]decakis(a2-3-nitrobenzoato)bis(3-nitro- 
benzoato)tetradysprosium(lll): a linear tetranuclear dysprosium compound 
based on mixed N- and O-donor ligands 

Rong Hua, Xiao-Liu Wu and Jin-Ying Li 

1 . Comment 

Single molecule magnets (SMMs) have potential applications in data storage, quantum infonnation processing (Zheng et 
al, 2008), magnetic refrigeration, and high-density information storage (Wu et ah, 2009). SMMs are mononuclear or 
multinuclear transition metal-based clusters or rare-earth metal-based clusters with no interactions between molecules. 
Mn"-based SMMs were the first to be fully investigated, whereas recently 4f- or 5f-based compounds, especially Dy'"- 
based compounds, have been investigated because of their potential significant magnetic anisotropy and large energy 
barriers (Guo et al, 2012). A number of multinuclear Dy-based compounds have been synthesized, for example, Dy2 (Xu 
et al, 2010), Dyj (Hussam et al, 2009), Dy4 (Abbas et al, 2010), Dyj (Blagg et al, 2011), and Dyg (Tian et al, 2012). In 
line with our mterest in designmg multinuclear Dy-based compounds, we report herein on the synthesis and crystal 
structure of a new and novel Imear tetranuclear dysprosium compound, which is based on mixed N-donor and O-donor 
ligands. 

The molecular structure of the title compound is illustrated in Fig. 1. It possesses inversion symmetry and the 
asymmetric unit is composed of two crystallographic independent Dy'" ions, six crystallographic independent 3-nitro 
benzoate LV ligands, and one crystallographic independent 2,6-di(l//-pyrazol-l-yl)pyridine L2 ligand. The coordination 
spheres of the two Dy"" ion are different. Atom Dyl has a DyOsNa bi-capped triangular-prism geometry, completed by 
three nitrogen atoms (Nl, N3, N5) from one L2 ligand, and five oxygen atoms (01, 02, 05, 09, 013) from three LV 
Ugands, where the capped atoms are N5, 09. Atom Dy2 has a DyO? monocapped triangular-prism geometry, created by 
seven oxygen atoms (06, OlO, 014, 017, 018, 021, 022) from sevenil" ligands, where the capped atom is OlO. The 
Dy — 0/N bond length are in the normal range. The L2 ligand coordinates to the Dyl atoms in a tridentate manner, 
whereas the LI" ligands display two kinds of coordination mode, chelate and bidentate. The chelate mode involves the 
outer pair of Dy atoms, while the bidentate mode involves the inversion related Dy2 atoms in the center of the 
tetranuclear complex. 

The overall structure of the title compomid is a tetranuclear cluster in the Dyl — Dy2 — ^Dy2A — DylA arrangement, see 
Figs. 1, 2, and 3. Atoms Dyl and Dy2 are bridged by three Zl" carboxylate ligands with a metal-to-metal distance of 

4.88 (2) A. Through inversion symmetry the Dyl — Dy2 fragment connects to the symmetry-related Dy2A --Dyl A 
fragment via the Dy2 — Dy2A connection linked by four Z,r carboxyl groups. The Dy2---Dy2A distance is 4.34 (2) A. The 
span of this tetranuclear cluster estimated by the distance of two terminal metal ions Dyl and DylA is 14.07 (2) A 
[symmetry code: A = -x, -y+\, -z]. 

In the crystal, molecules are linked via C-H— O hydrogen bonds formmg a two-dimensional network parallel to (001); 
see Table 1 and Fig. 4. 
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Although the Ugand 2,6-di(l//-pyrazol-l-yl) pyridine is extensively used to construct metal-organic compounds, it has 
rarely been used in combination with lanthanide ions, and there is no precedent of a cluster compound containing a 
lanthanide ion and the ligand 2,6-di(l//-pyrazol-l-yl)pyridine. The title compound is the first such compound to be 
synthesized and is a promising way to target multinuclear lanthanide clusters. 

Moreover, in the literature, there is only one other report of a linear tetranuclear Dy'" complex (Lin et al, 2012), 
[Dy4(Z)2(C6H5COO)i2(MeOH)4] {L = 2,6-bis((furan-2-ylmethylimino)methyl)-4-methyl-phenol), where the Dy'" sites are 
fiilly coordinated by O atoms, rather than being coordinated by both O and N atoms as observed in the title compound. 
Interestingly the metal-to-metal distances (4.24 (2) A and 4.06 (2) A) reported there are slightly shorter than those 
observed in the title compound. 

2. Experimental 

DyCls (0.2 mmol), 2,6-di(l//-pyrazol-l-yl)pyridine (2 mmol), nitro benzoic acid (0.8 mmol), Na2C03 (0.4 mmol) and 
H2O (10 mL) were mixed together, then transferred into a 25 ml Teflon-lined reactor. This was heated at 483 K for 3 
days. The mixture was then cooled to room temperature, at a rate of 3 K/h, and yielded block-like colourles crystals in a 
58% yield based on Dy. 

3. Refinement 

The NH H atoms could be located in a difference Fourier map. The C and N-bound H atoms were included in calculated 
positions and treated as riding: N-H = 0.86 A, C— H = 0.93 - 0.97 A with U.JR) = 1.2;7ec,(N/C). Two O atoms of 
carboxyl groups (OlO/OlO' and 014/014') and atoms in three nitro groups 

(NIO/NIO', 019/019', O20/O20', Nll/Nll', 023/023', 024/024' and 016/016') are disordered over two positions with 
a refined occupancy ratio of 0.448 (6):0.552 (6). 



Figure 1 

The coordination environment of the Dy'" ions in the title compound, with atom labelling of heteroatoms only. 
Displacement ellipsoids are drawn at the 50% probability level [H atoms have been omitted for clarity; Dy/pink, C/bright 
green, N/blue, 0/red; symmetry code: A= -x, -y+\, -z]. 
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Figure 2 

A view of the simplified tetranuclear structure of the title compound. 




Figure 3 

The polyhedral view of the tetranuclear structure of the title compound. 
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Figure 4 

A view along the b axis of the crystal packing of the title compound [Dy/pink, C/bright green, N/blue, 0/red]. 
Bis[2,6-bis(1H-pyrazol-1-yl)pyridine]decakis(|i2-3-nitrobenzoato)bis(3-nitrobenzoato)tetradysprosium(lll) 



Crystal data 

[Dy4(C7H4N04)l2(CllH9N5)2] 

M, = 3065.81 
Triclinic, PI 
fl= 14.2514(3) A 
Z>= 14.9274 (5) A 
c= 14.9616(3) A 
a= 100.443 (2)° 
111.754 (1)° 
y = 99.695 (2)° 
F= 2808.87 (12) A^ 

Data collection 

Bruker APEX2 CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and co scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
r^,n = 0.611,7^^ = 0.624 



Z= 1 

P(000)= 1504 

Z),= 1.812 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 9289 reflections 

61 = 2.6-27.7° 

ju = 2.74 mm"' 

r=296K 

Block, colourless 

0.20 X 0.20 X 0.19 mm 



42971 measured reflections 
11020 independent reflections 
9747 reflections with/> 2a{I) 
Rm = 0.025 

dm-ix = 26.0°, ^min = 1-5° 

A = -17^17 
/c = -18^18 
/ = -18^18 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(i^)] = 0.022 
wR{p) = 0.058 
S= 1.13 

1 1 020 reflections 
848 parameters 
24 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difierence Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[(7^(i^o') + (0.0235P)2 + 2.1975/'] 

where P = {Fo^ + 2F,^)/3 
(A/<t)^ = 0.004 
A/)„^ = 0.66 e A-^ 
Apr^ = -0.67 e 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance mafrix. The cell esds are taken into account in the 

estimation of distances, angles and torsion angles 

Refinement. Refinement of against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F^, 
conventional R-factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 




2 




Occ f<D 


Dyl 




o.y /iio (1) 


0.24369 (i) 


0.0340 (1) 




Dy2 


0.08445 (1) 


0.64772 (1) 


0.06388 (1) 


0.0293 (1) 




01 


0.40358 (19) 


1.09572 (16) 


0.2241 (2) 


0.0577 (9) 




02 


0.47835 (18) 


1.01655 (16) 


0.32745 (18) 


0.0527 (8) 




03 


0.9290 (2) 


1.0903 (3) 


0.3411 (3) 


0.0988 (15) 




04 


0.8535 (3) 


1.0435 (3) 


0.4309 (3) 


0.0911 (16) 




05 


0.12405 (17) 


0.91358 (14) 


0.23748 (18) 


0.0488 (7) 




06 


0.04254 (16) 


0.78523 (13) 


0.11067(16) 


0.0395 (7) 




07 


-0.3214(3) 


0.5943 (3) 


0.1974 (3) 


0.1315 (19) 




08 


-0.2587 (2) 


0.5695 (2) 


0.0899 (3) 


0.0816(11) 




09 


0.31791 (19) 


0.85744 (14) 


0.32943 (17) 


0.0510(8) 




OlO 


0.2210(13) 


0.7314(10) 


0.2201 (14) 


0.052 (3) 


0.552 (6) 


Oil 


0.2006 (12) 


0.4349 (6) 


0.3129 (7) 


0.108 (4) 


0.552 (6) 


012 


0.3409 (4) 


0.4208 (3) 


0.4299 (4) 


0.138(2) 




013 


0.32544 (18) 


0.87284 (14) 


0.13393 (18) 


0.0486 (7) 




014 


0.2068 (17) 


0.7471 (12) 


0.0279 (17) 


0.042 (3) 


0.552 (6) 


015 


0.7221 (3) 


0.8169 (3) 


0.0730 (4) 


0.121 (2) 




016 


0.6931 (6) 


0.9069 (6) 


0.1817 (8) 


0.118 (3) 


0.552 (6) 


017 


-0.02219 (19) 


0.43184(17) 


-0.15496(19) 


0.0551 (8) 




018 


0.0549 (2) 


0.58560 (17) 


-0.10098(17) 


0.0579 (8) 




019 


-0.093 (5) 


0.274 (3) 


-0.499 (4) 


0.124 (9) 


0.552 (6) 


O20 


0.002 (3) 


0.310(3) 


-0.564 (3) 


0.131 (10) 


0.552 (6) 


021 


0.1757(2) 


0.53620 (17) 


0.0789 (2) 


0.0587 (9) 




022 


0.09576 (17) 


0.38329 (17) 


0.02968 (18) 


0.0543 (8) 




023 


0.5378 (9) 


0.6545 (7) 


0.2803 (8) 


0.097 (3) 


0.552 (6) 


024 


0.6252 (6) 


0.5694 (7) 


0.3608 (7) 


0.096 (2) 


0.552 (6) 


Nl 


0.3146 (3) 


1.06292(18) 


0.4102 (2) 


0.0534 (10) 
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XT'! 


U.zUlo (z) 


1 1 ATAI / 1 £i\ 

1.10/03 (16) 


A O /I OA /0\ 
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0.044/ (9) 


N4 


u.ijyz (z) 
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1.06919 (19) 


0.0/ /z (2) 


A AC 1 O /'A\ 

0.0512 (9) 
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U.lo4/ yl) 


o.yyoz (z) 


A AQA^ 

0.0805 (2) 


A A/i Q C /A\ 

0.0485 (9) 


No 




1.0/84 (3) 


A 1 /CI A /I \ 

0.3639 (3) 


A ATA /I /I /1\ 

0.0/04 (14) 


N / 


— U.ZDOZ (z) 


0.6148 (z) 


A 1 /;cc 
0.1655 (3) 


0.0654 (13) 


TVTO 

No 


U.Z5D4 (3) 


0.4694 (3) 


0.3926 (5) 


A 1 A1 /''>\ 

0.101 (2) 


Ny 


U.ooli (3) 
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A 1 AAO / A\ 
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A 1 1 A 

0.1 10 (2) 


Nil) 


— (J.U3U (jj 


n TOO 

0.3z9 (j) 


— U.jUj (z) 


A AO"? /OA 

0.08 / (9) 


TVTI 1 
Nil 


A z An A ^o\ 
U.j4/4 (6) 


0.j8z0 (/) 


A TAAA /'Ci\ 

0.2990 (9) 


0.065 (3) 


CI 


A /I 0*3 A /''3\ 
U.453U (jj 


1 AT 1 I /"OX 

1,0/13 (z) 


0.2/35 (2) 


A A/1 C/C /"I A\ 

0.0456 (10) 


Cz 


O.Doi / (3) 


1 1 A/IA /0\ 

1.1049 (Z) 


0.2650 (3) 


A A /I O C /I A\ 

0.0485 (10) 


L,i 


ll.O /z4 (3 ) 


1.0806 (z) 


0.3206 (3 ) 


A A/IO 1 /I 1 ^ 

0.0491 (11) 


LA 


0.7627 (3) 


1 1 A0 1 /'^\ 

1.1081 (z) 


A TATA /IX 

0.3079 (3) 


A ACCT /I 1 \ 

0.0557 (11) 


CD 
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1.1 60z (3) 


A O /IT 1 /I \ 

0.2423 (3) 


A ATn /l 

0.0/2 / (1 /) 


Co 


(J.ooOl (4) 


1.1 8M (4) 


A 1 OOA 

0.1880 (4) 


A AOCA /I n\ 
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C/ 
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A i\i^QA ^ ^ A\ 
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Co 
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0.8383d (19) 


A 1 AO 1 /"lA 

0.1921 (2) 


0.0368 (9) 


C9 


A AT^ 1 

— U.Uzzi (z) 


A O 1 A 1 f'^\ 

0.8101 (z) 


0.2355 (2) 


A A1AO /A\ 

0.0398 (9) 


ClU 


A 1 AO/; 

— U.lUzo (z) 
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A 1 on 
0.1832 (2) 


A A/i 1 1 /I A\ 

0.0413 (10) 


Cll 


—0.1 iZj (3 J 


A TAO C /0\ 

0. /Ozd (z) 


0.2226 (3) 


A AC ^ 1 /"1 1 \ 
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Clz 
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All 'lA 
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0.0654 (13) 


ciy 
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A A01 
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CzO 
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A T A A'l //IN 
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0.5317 (3) 


A A AO 1 /I A\ 
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H17 


0.22510 


0.59130 




0.29830 
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H19 


0.45400 
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0.54590 
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H20 
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0.73910 




0.59090 


0.1110* 




H21 


0.43840 


0.82700 




0.48640 
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Atomic displacement parameters (A^) 








U" 






u 


Dyl 


0.0390 (1) 


0.0263 (1) 


0.0321 (1) 


0.0088 (1) 


0.0106(1) 


0.0058 (1) 


Dy2 


0.0289 (1) 


0.0241 (1) 


0.0308 (1) 


0.0085 (1) 


0.0087 (1) 


0.0040 (1) 


01 


0.0515 (14) 


0.0458 (13) 


0.0725 (18) 


0.0122(11) 


0.0169(13) 


0.0270 (12) 


02 


0.0466 (13) 


0.0539 (13) 


0.0456 (14) 


0.0027 (10) 


0.0076(11) 


0.0193 (11) 


03 


0.0574 (19) 


0.103 (3) 


0.130 (3) 


0.0175 (17) 


0.041 (2) 


0.015 (2) 


04 


0.074 (2) 


0.104 (3) 


0.089 (3) 


0.0355 (19) 


0.0183 (19) 


0.033 (2) 


05 


0.0477 (13) 


0.0326 (10) 


0.0584(15) 


0.0039 (9) 


0.0203 (12) 


0.0038 (10) 


06 


0.0451 (12) 


0.0308 (9) 


0.0488 (13) 


0.0148 (9) 


0.0252 (10) 


0.0081 (9) 


07 


0.107 (3) 


0.140(3) 


0.144(4) 


-0.031 (2) 


0.093 (3) 


-0.001 (3) 


08 


0.076 (2) 


0.0680(18) 


0.089 (2) 


-0.0116(15) 


0.0469 (19) 


-0.0062 (16) 


09 


0.0629 (15) 


0.0348 (11) 


0.0460(13) 


0.0095 (10) 


0.0117(12) 


0.0154(10) 


OlO 


0.050 (6) 


0.032 (5) 


0.044 (3) 


-0.014 (4) 


-0.003 (3) 


0.014(3) 


Oil 


0.151 (9) 


0.039 (3) 


0.101 (7) 


-0.004 (4) 


0.031 (6) 


0.016 (4) 


012 


0.202 (5) 


0.060 (2) 


0.152(4) 


0.054 (3) 


0.053 (4) 


0.051 (2) 


013 


0.0517(13) 


0.0397 (11) 


0.0555 (14) 


0.0112(10) 


0.0279 (12) 


0.0031 (10) 


014 


0.043 (3) 


0.029 (6) 


0.061 (6) 


0.011 (4) 


0.026 (4) 


0.019 (3) 


015 


0.061 (2) 


0.099 (3) 


0.204 (5) 


0.0131 (18) 


0.072 (3) 


0.016(3) 


016 


0.067 (4) 


0.085 (4) 


0.165 (7) 


-0.007 (3) 


0.049 (5) 


-0.029 (4) 


017 


0.0608 (15) 


0.0584 (14) 


0.0568 (15) 


0.0169 (12) 


0.0302 (13) 


0.0261 (12) 


018 


0.0690 (16) 


0.0609 (15) 


0.0369 (13) 


0.0142 (12) 


0.0218(12) 


-0.0002(11) 


019 


0.172 (18) 


0.076(16) 


0.078 (9) 


0.023 (12) 


0.026 (10) 


-0.021 (11) 


O20 


0.16(2) 


0.151 (19) 


0.059 (12) 


0.058 (15) 


0.041 (13) 


-0.035 (8) 


021 


0.0644 (16) 


0.0552 (14) 


0.0718 (17) 


0.0395 (12) 


0.0304 (14) 


0.0254 (12) 


022 


0.0328 (12) 


0.0683 (15) 


0.0464 (14) 


0.0111 (11) 


0.0068 (10) 


0.0016 (12) 


023 


0.074 (3) 


0.081 (6) 


0.097 (7) 


-0.011 (4) 


0.026 (5) 


-0.019 (4) 


024 


0.043 (2) 


0.137(6) 


0.073 (4) 


0.003 (4) 


0.000 (2) 


0.017 (5) 


Nl 


0.075 (2) 


0.0376 (14) 


0.0430 (17) 


0.0071 (13) 


0.0259(15) 


0.0038 (12) 


N2 


0.092 (2) 


0.0386(15) 


0.061 (2) 


0.0106(15) 


0.045 (2) 


0.0016(14) 


N3 


0.0488 (15) 


0.0282 (12) 


0.0622(18) 


0.0115 (11) 


0.0266 (14) 


0.0144(12) 


N4 


0.0386(14) 
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0.0124(12) 
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0.0460 (15) 
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0.0141 (13) 
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0.077 (3) 
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-0.023 (3) 
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0.022 (13) 


0.054(15) 


0.007 (13) 


-0.009 (13) 


Nil 


0.041 (2) 


0.084 (7) 


0.052 (3) 


0.004 (5) 


0.012 (2) 


0.006 (5) 


CI 


0.0457(18) 


0.0337(15) 


0.0420(18) 


-0.0002 (13) 


0.0094(15) 


0.0029 (13) 
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U.U0y3 (13) 


CiO 


AAylA'3 /10\ 

(j.U4yj (iO) 


A Al 1 O / 1 /I \ 

U.U33Z (i4) 


A AT O /I 1 /C\ 

U.U3z4 (io) 


A A AT A / 1 1 \ 

U.UU /U (13) 


A AAA/C M ^\ 

\j.\j\jyb (14) 


A AAOO 1 0\ 

U.UUo2 (12) 


Cl / 


A ACO 

U.Udo (z) 


A A'JC^ /I C\ 

U.U3J0 (iD) 


A A/1 O /^0\ 

U.U4o (z) 


A AAOO / 1 /I \ 

U.UUo2 (14) 


A A1 CJ /I T\ 

U.UioJ (i /) 


A AAOO / 1 /I \ 

u.uuyo (14) 


Clo 


A 1 A1 /""^A 


A A/I \1 i\ Q\ 

U.U4i3 (io) 


A ACT 

U.U5 / (z) 


A AO 1 /OA 

U.Uzi (z) 


A A'2 1 /0\ 
U.U31 (z) 


A AO ^ ^^ t\ 
U.Uzio (i /) 


ciy 


U.lio (3) 


u.uoy (3) 


A A/CO /''3\ 

U.Uo3 (3) 


A A/I /I /''3\ 

U.U44 (3) 


A A1 0 /"^A 

U.Ulo (3) 


A A/IA /'0\ 

0.U4U (2) 


CzU 


A 1 A'5 //I \ 
U.iUj (4j 


A AO /I /I \ 

U.Uo4 (3) 


A ACO f1\ 

U.U3Z (3) 


A A 1 C /'5 \ 
U.UlD (3) 


A A1 A /OA 

— U.UlU (3) 


A AOO /0\ 

U.U22 (2) 


Czl 




A A/I"!© /"I 0\ 

U.U430 (io) 


A A/I /I /'o^ 
U.U44 (z ) 


A AACO T\ 

U.UUDo (i /) 


— ll.Ullo4 (Iy) 


A A 1 1 /i /" 1 
U.U116 (16) 


Czz 


A A/1 11 /1 TA 


A AQOQ /"I C\ 

U.U3y3 (ij) 


A A/I Q 1 /' 1 o^ 

U.U43i (io) 


A AAOA ^^ 'J^ 
U.UUyU (13) 


A AO 1 ^ /"I ^\ 

U.UzlD (Ij) 


A AA012 ^^ i\ 
U.UUy3 (13) 


Czj 


A A'3nO /I 

u.ujyo (io) 


A A'^ OT t^ z\ 
U.U3o/ (iD) 


A A/I AA t^ n\ 
0.U4UU (i /) 


AAl AA /"I 0\ 
O.UiUU (12) 


AA101 

O.Olol (14) 


A AAAO /I 

yj.Wil (13) 


Cz4 


A A /no /I o\ 

U.U4ZZ (is) 


A A /I /I /I /I n\ 
U.U444 (i /) 


A A/CO /^0\ 

U.Uoz (z) 


A A A /I 1 / 1 /1\ 

U.UU4i (14) 


A AOAC /I 

(J.UzUd (1 /) 


A AA/I C /^l /C\ 

— U.UU4D (16) 


CzD 




A A/^A /OA 

U.UoU (z) 


A AQA t1\ 

U.UoU (3) 


A AA/I T /I 

U.UU4/ (io) 


u.uzo4 (ly) 


A AAOO i\ Ci\ 

yj.wil (ly) 


Czo 


A AO /"OA 

U.UDz (z) 


A A/CO /OA 

U.Uoz (z) 


A AOA i1\ 

U.UoU (3) 


A AO IT /"I 0^ 

U.Uzi / (io) 


U.U3j (z) 


A AAT /0^ 

U.UU / (z) 




A A^O /0\ 

U.Uoz (z) 


A A/1CA /lOA 

U.U4DU (io) 


A AOA 

U.UoU (3) 


A A 1 '3 O /I T\ 

U.Ui3o (1 /) 


A AO "7 /"OA 

U.(j3 / (z) 


A AA 1 T /^l 0\ 

U.UUi / (18) 


Cz6 


A AC AT / 1 A\ 

u.udu/ (ly) 


A AT AC /I 

u.u3y3 (io) 


A A/TA /'0\ 

U.UoU (z) 


A AATC / 1 /I \ 
U.UU/D (14) 


A AO OO /I OA 

U.UzsJ (lo) 


A AAC /: / 1 C\ 

U.UUD6 (Id) 


Czy 


U.U41Z (io) 


A A/IOC /I T\ 
U.U40J (i /) 


AAO/l/l /ITA 

U.U344 (i /) 


AA1/IT/1/I\ 

U.U14/ (14) 


A A1 /l^ /I /1\ 

U.U14o (14) 


AA110 /1/l\ 

U.Uil2 (14) 


CoU 


A A/I QA /! OA 
U.U46U (io) 


A A/1 1 A /"I CA 
U.U4iU (ij) 


U.U3oU (i /) 


A A1 n 

(13) 


AAl 11 /! /I\ 
U,U1 / / (14) 


A A1 A/; /"I l^ 
U.U1U6 (13) 


CJl 


U.Uoi (z) 


A A /I C A /I n\ 

u.u4jy (i /) 


A A /I O O /I A\ 

U.U4Z0 (iy) 


A AOA/I /I /C\ 

U.U2U4 (io) 


A A1 A/I /I 'TA 

U.Uiy4 (1 /) 


A AAA/; 1 C\ 

u.uuy6 (ID) 




A AA'5 /'3\ 

u.uyj (j) 


A ATC /lA 

U.U/3 (3) 


A A/1 'J /'0\ 

U.U43 (z) 


A A /I /I /'0\ 

U.U44 (2) 


A AO A /0\ 

(J.U3U (z) 


AAl AT /■ 1 A^ 

u.uiu/ (ly) 


Co J 


A 1 A1 /'/l\ 

U.lUl (4j 


A 1 OA /"/lA 

U.lzU (4) 


A A/CC /"2^ 

U.Uoj (3) 


A ACJ /"lA 

U.UD3 (3) 


U.Uj / (3) 


U.U34 (3) 


Co4 


A AO /I /"2A 

U.Uo4 (i) 


A 1 r\i ^A\ 
U.iU3 (4) 


A AOA //l^ 

U.uyu (4) 


A A1 0 

U.Uiz (3) 


U.Ujo (3) 


U.U36 (3 ) 


C35 


U.Ud4 (z) 


A A^ 1 /0\ 

U.Ool (z) 


A AC A /0\ 

U.U54 (2) 


A AA 1 C / 1 0\ 

U.UU15 (18) 


0.027 (2) 


A A 1 /I ^ /I 0\ 

U.Ui46 (18) 


CJo 


U.UJoz (io) 


AA/1CT /l/CA 

U.U4D / (io) 


A AT CT / 1 /C\ 

U.U3D / (io) 


A AO 1 A /I A\ 

y).y}lw (14) 


AA10/I /1/l\ 

U.U124 (14) 


A AATC i \ 1\ 
\J.\J\J ID (13) 


CJ / 


U.UJi4 (iD) 


A AIT/; /"! /I\ 

U.U3 /o (i4) 


U.U3o3 (io) 


A A1 '5/1 /! 0\ 

U.Ui34 (iz) 


A A1 1 1 
U.Ui31 (13) 


A AATC /"I 0^ 

U.UU/D (iz) 


Cjo 


A A/1 11 /"I n\ 
U.U4i i (i /) 


A ACQA ^^ Q\ 
(io) 


A A/I/IQ /"I o^ 

U.U443 (iy) 


A AATA f \ A\ 

U.UU /U (14) 


AAl TC (\ c^ 

U.Ul ID (ID) 


A AAO/; /'I c^ 

U.UUzo (ID) 


cjy 


A A'JOA /I 0\ 

U.UJzU (io) 


A 1 1 A //I \ 

u.iiy (4) 


A AT T /OX 

U.U3 / (2) 


A A 1 A /^0\ 

U.U iU (2) 


A AAAA /I C\ 

u.uuyu (Id) 


A AAC /0\ 
U.UUD (2) 


C4(J 


A A^C 1 /I \ 

U.Uoi (3) 


A 1 CT /C\ 

U.iD / (D) 


A A/:o /'3\ 

U.Uo2 (3) 


A f\^n /"3\ 

U.Uo/ (3) 


A AO /I /O \ 

U.U24 (2) 


A A/IT 

U.U4 / (3) 


C41 


A AOO 
U.Uyz (3) 


A AOA /lA 

u.uyu (3) 


A AOl 

U.Uy3 (3) 


A A/C/C 

U.Uoo (3) 


A A/IO 

U.U4y (3) 


A ACI 

U.UD3 (3) 


C4z 


A AC O 

U.Udo (z) 


A A/ICT /I C>\ 

U.U43 / (io) 


A A/CO /'0\ 

U.Uo8 (2) 


A AO CI /^l /C\ 

\J.\)lDi (io) 


A A'} A A / 1 A\ 

U.U3UU (iy) 


A AO 1 T /I T\ 
U.U21 / (1 /) 


C4j 


A 1 AO /'3 \ 

U.iUz (j) 


A AiC 1 /'0\ 

U.Uoi (z) 


A A /I 1 /'O'v 

U.U4i (2) 


A AAl /'0\ 
(2) 


A AOC /'0\ 

vi.yjlD (2) 


A AAO/; / 1 o\ 

U.UU86 (18) 


C44 


A 1 TO /£\ 
U.l 11 (0) 


A AT/C 

U.U/O (3) 


A AC 1 /''3\ 

U.UM (3) 


A AAl /"/lA 
U.UUi (4) 


A ACO fA\ 

yj.yiil (4) 


A AAl /0\ 

— U.UU3 (2) 


C4d 


A 1 /:a /ca 
U.ioU (3) 


A A/:o /'JA 

U.Uoz (3) 


A ATO 
U.U 11 (3) 


A A 1 O /"5 \ 

U.Ui2 (3) 


A ATI i A\ 

U.U/3 (4) 


A A 1 1 /0\ 

—U.UU (2) 


C46 


0.U66 (2) 


0.0283 (15) 


0.083 (3) 


0.0068 (15) 


0.047 (2) 


0.0066 (16) 


C47 


U.U9U (3) 


0.044 (2) 


0.134 (5) 


0.025 (2) 


0.068 (4) 


0.006 (2) 


C48 


0.073 (3) 


0.042 (2) 


0.181 (6) 


0.027 (2) 


0.063 (4) 


0.017 (3) 


C49 


0.049 (2) 


0.048 (2) 


0.137 (4) 


0.0214(18) 


0.029 (3) 


0.040 (3) 


C50 


0.0394 (17) 


0.0357 (15) 


0.080 (3) 


0.0110(13) 


0.0233 (18) 


0.0224 (17) 
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U.UoU (Z) 


A AT2 


A A^A /"2\ 
U.U /U (j) 


A A 1 A (^\ 
U.UlU \Z) 


A AAT 

— U.UUz \Z ) 


A A/1 1 

U.U43 \Z) 




U.Ud4 (j) 


A Aon 

u.uoy (3j 


A ACA /OA 

U.UdU (Z) 


A AA1 

U.UUl (z) 


A AAO 
\J.\i\jZ (z) 


A AT /I /'0\ 

U.U34 (z) 




U.Ujo (Z) 


A ATC /'>\ 

U.U/D (zj 


A A/I 1 

0.U41 (z) 


A A1 /lO /"I A\ 

U.014Z (ly) 


A A1 1 A /"I '7\ 
U.OllU (1 /) 


A A1 C3 /I 0\ 

U.UlDi (18) 


U2U 


U.lo (2) 


A 1 ^ 1 /! 0\ 

U.iDl \\y) 


A ACO /l 0\ 

u.UDy (iz) 


A ACC /'1 C\ 
U.UDo (ID) 


A A/1 1 /"I l^ 
U.U41 (Ij) 


A f\1 C /'0\ 

— U.U3D (8) 


(JZi 


U.U /4 (j j 


A AO 1 i 


A AO^ 

u.uy / ( /) 


A A1 1 ( A\ 

"U.Ull (4; 


A AO/; /'C\ 

U.UzO (j) 


A A1 A I A\ 

— u.uiy 


UiU 


U.U5U (^0) 


U.Ujz P) 


A A/1 /I 

U.U44 (3 ) 


A A1 A //l^ 

— U.Ui4 (4) 


— U.UUj (3) 


A A1 A /'2^ 

U.U14 (3 ) 


Ull 


u.iz/ (y) 


A AC 1 

U.UDi pj 


U.zi3 (i /) 


A AAO 

O.UOo (D) 


A AA/I /"I 

o.i)y4 (iz) 


U.Uzo (8) 


Ui4 


U.U4j (3j 


A ATA /£\ 
O.Ozy (0) 


A f\C 1 t C\ 

U.Uol (6) 


A A 1 1 f A\ 
U.U 11 (4) 


A AO //I \ 

U.Uzo (4) 


A A 1 A /I \ 

u.uiy (3) 


016' 


0.067 (4) 


0.085 (4) 


0.165 (7) 


-0.007 (3) 


0.049 (5) 


-0.029 (4) 


019' 


0.172(18) 


0.076(16) 


0.078 (9) 


0.023 (12) 


0.026 (10) 


-0.021 (11) 


NIO' 


0.12 (2) 


0.097 (10) 


0.022 (13) 


0.054 (15) 


0.007 (13) 


-0.009 (13) 


Nil' 


0.041 (2) 


0.084 (7) 


0.052 (3) 


0.004 (5) 


0.012 (2) 


0.006 (5) 


024' 


0.043 (2) 


0.137(6) 


0.073 (4) 


0.003 (4) 


0.000 (2) 


0.017 (5) 



Geometric parameters (A, °) 



Dyl— 01 


2.404 (3) 


C9— CIO 


1.380 (4) 


Dyl— 02 


2.433 (3) 


C9— €14 


1.387 (5) 


Dyl— 05 


2.314(3) 


€10— Cll 


1.374 (5) 


Dyl— 09 


2.307 (2) 


€11— €12 


1.374 (6) 


Dyl— 013 


2.274 (3) 


€12— €13 


1.365 (7) 


Dyl— Nl 


2.472 (3) 


C13— €14 


1.389 (7) 


Dyl— N3 


2.549 (3) 


€15— €16 


1.497 (4) 


Dyl— N5 


2.478 (3) 


€16— €17 


1.380 (4) 


Dy2— 06 


2.294 (2) 


€16— €21 


1.373 (5) 


Dy2— OlO 


2.358 (19) 


€17— €18 


1.369 (5) 


Dy2— 014 


2.38 (2) 


€18— €19 


1.361 (8) 


Dy2— 018 


2.322 (2) 


€19— €20 


1.375 (8) 


Dy2— 021 


2.272 (3) 


€20— €21 


1.397 (7) 


Dy2— OlO' 


2.29 (2) 


€22— €23 


1.499 (4) 


Dy2— 014' 


2.20 (3) 


€23— €24 


1.378 (5) 


Dy2— 017' 


2.277 (3) 


€23— €28 


1.386 (5) 


Dy2— 022' 


2.339 (3) 


€24— €25 


1.377 (6) 


01— CI 


1.256 (5) 


€25— €26 


1.362 (6) 


02— CI 


1.259 (4) 


€26— €27 


1.370 (6) 


03— N6 


1.218 (6) 


€27— €28 


1.375 (6) 


04— N6 


1.216(6) 


€29— €30 


1.494 (4) 


05— C8 


1.249 (4) 


€30— €31 


1.385 (5) 


06— C8 


1.263 (4) 


€30— €35 


1.381 (6) 


07— N7 


1.213 (6) 


€31— €32 


1.376 (7) 


08— N7 


1.193 (5) 


€32— €33 


1.359 (8) 


09— C15 


1.250 (4) 


€33— €34 


1.370 (8) 


OlO— €15 


1.207 (19) 


€34— €35 


1.384 (7) 


OlO'— C15 


1.32 (2) 


€36— €37 


1.497 (4) 


Oil— N8 


1.283 (14) 


€37— €42 


1.382 (4) 


Oil'— N8 


1.20(2) 


€37— €38 


1.379 (5) 


012— N8 


1.215 (8) 


€38— €39 


1.380 (6) 


013— C22 


1.247 (4) 


€39— €40 


1.358 (9) 


014— C22 


1.26 (2) 


C40— €41 


1.357 (9) 


014'— C22 


1.28 (3) 


C41— €42 


1.384 (7) 
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Ulj — Ny 


1 1 fn\ 
l.ioD (/) 


Olo — N9 


1.267 (12) 


Olo — N9 


1.329 (12) 


017 — L29 


1.251 (4) 


Olo — C29 


1 An / A\ 

1.24-/ (4) 


Ul9 — NIO 


1 1 C /I A\ 

1.15 (10) 




1 '> /I /I '>\ 
1.34 (13) 


/~\^f\ XT 1 A 

OzU — N 1 U 


1.15 (7) 


UzU — JN lU 


1 o 1 /r\\ 

1.31 (9) 


021 — C36 


1,251 (4) 


022 — C36 


1.249 (4) 


023 — N 1 1 


1 1 OT / 1 C\ 

l.lo3 (15) 


Uz3 — IN 1 1 


l.zo (2) 


t~\'^ A XT1 1 

Oz4 — JN 1 1 


1 T^'^ /I C\ 

1.222 (15) 


024 — N 1 1 


1.23 (2) 


XT 1 A1 


1.320 (5) 


XT1 XT1 

JN i — JNz 


1.354 (5) 


N2 — C45 


1.360 (7) 


XTT y1 £ 

N2 — C4o 


1.406 (6) 


N3 — C46 


1 t Af\ /C\ 

1.340 (5) 


XT'! 

JN3 — CDU 


1.319 (5) 


N4 — L51 


1 AO /C\ 

1.348 (5) 


N4 — ^N5 


1.358 (4) 


XT/1 /~^CA 

N4 — C50 


1.402 (5) 


ND — Cd3 


1.313 (5) 


N6 — C4 


1.465 (6) 


XT'? 1 1 

N7 — Cll 


1.476 (5) 


XTO 1 O 

N8 — Cl6 


1.482 (6) 


Ny — C2D 


1.45y (/) 


XT 1 A 

NIO — C32 


1.60 (5) 


XT1 f\t /~^T^ 

NIO — C32 


1.34 (6) 


Nil — C39 


1.632 (13) 


Nil — C39 


1.36y (16) 


CI — C2 


1.498 (6) 


C2 — C3 


1.381 (6) 


C2— C7 


1.385 (6) 


C3— C4 


1.376 (6) 


C4 — CD 


l.j /4 (6) 


CD — Co 


L.J 12. (o) 


Co — C/ 


l.ioo (o) 


Co — cy 


1.500 (4) 


Ui — Jjyl — Uz 


Z.1 nc\ 

53. /y (y) 


(Jl — Uyl UD 


146. oj (9) 


01— Dyl— 09 


132.71 (lo; 


Ol— Dyl— 013 


85.78 (9) 


01— Dyl— Nl 


92.97 (10) 


01— Dyl— N3 


76.10(9) 


Ol— Dyl— N5 


75.17(10) 



A'^ A A 

C43 — C44 


1 1 a^ /o\ 

1.391 (6) 


A A A C 

C44 — C45 


1 T T "7 / A\ 

1.337 (9) 


A£. An 

C46 — C47 


1.368 (7) 


An AO 

C47 — C48 


1.338 (10) 


AO ACx 

C48 — C49 


1 'JA'l /'AX 

1.392 (9) 


C49 — C50 


1 TOO /'/'X 

1.388 (6) 


C51 — C52 


1.336 (6) 


C52 — C53 


1 OA A /'/'"X 

1.390 (6) 


C3 — H3 


A AT AA 

0.93UU 


C5 — H5 


A AO A A 

0.9300 


C6 — ^H6 


A A'^ AA 

0.9300 


C7 — H7 


A AO A A 

0.9300 


/"^ 1 A TT 1 A 

CIO — 


A A1 AA 

0.9300 


/~< 1 TT1 ^ 

C12 — H12 


A AO AA 

0.9300 


C13 — H13 


/\ /^o /\r\ 

0.9300 


C14 — H14 


A AO A A 

0.9300 


1 T T T 1 T 

C17 — H17 


A AT AA 

0.9300 


/~1 1 A TT1 A 

C19 — ^H19 


A AO AA 

0.9300 


C20 — H20 


A AO A A 

0.9300 


C21 — ^H21 


A AO AA 

0.9300 


L.24 — H24 


A AO AA 

0.9300 


C26 — ^H26 


A AO AA 

0.9300 


C27 — H27 


A AO A A 

0.9300 


C2o — H2o 


A AO AA 

0.9300 


C31 — H31 


A A'i AA 

0.9300 


C33 — H33 


r\ r\o /~\/\ 

0.9300 


/~1 '> /I T TO /I 

C34 — H34 


r\ r\o 

0.9300 


C35 — H35 


A AO AA 

0.9300 


/^10 TTTO 

C38 — ^H38 


A A'> AA 

0.9300 


C40 — H40 


A AO A A 

0.9300 


C41 — H41 


A AO A A 

0.9300 


C42 — H42 


A AOAA 

0.9300 


C43 — H43 


A AOAA 

0.9300 


/— • A A TT A A 

C44 — H44 


A AO A A 

0.9300 


AC T T ,1 C 

C45 — H45 


A AO A A 

0.9300 


C47— H47 


0.9300 


C48— H48 


0.9300 


^ Ad IT AC\ 

C49 — H49 


A AO AA 

U.93U0 


C 1 T TC 1 

C51 — H5i 


A AO AA 

0.9300 


C52 — H52 


A A'> AA 

0.9300 


C53 — H53 


A A'> AA 

0.9300 


C9 — C14 — C13 


1 1 A n / A\ 

119.7 (4) 


(jy — c 1 5 — (J 1 0 


1 1 O /I /c>\ 

118.4 (8) 


09— C15— C16 


117.9(3) 


09— CI 5— OlO' 


130.9(10) 


OlO— C15— C16 


123.0 (8) 


OlO'— C15— C16 


110.9(10) 


C15— C16— C21 


121.4 (3) 
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yJZ — Uyi — Uj 


1 JZ.J4 (0 ) 


Kjz — uyi — uy 


nr\ t\Q /r\\ 

/y.Uo {y) 


UZ — Uyi — Uij 


OA 'J'J /(\\ 

ou.oo (y) 


Uz — Uyi — IN 1 


n(\ An /I o^ 

l\>AI \iZ) 


Uz — JJy 1 — IN J 


ilj.Uo (y) 


Uz — Uyi — JN J 


1 o/i 01 few 
iz4.yi (y) 
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N5— Dyl— Nl— N2 -1-7(4) 
N5— Dyl— Nl— C43 -175.5 (4) 
01— Dyl— N3— C46 -105.0 (3) 

01— Dyl— N3— C50 83.1 (3) 

02— Dyl— N3— C46 -67.0 (3) 
02— Dyl— N3— C50 121.1 (3) 
05— Dyl— N3— C46 84.4 (3) 
05— Dyl— N3— C50 -87.4 (3) 
09— Dyl— N3— C46 33.8 (3) 
09— Dyl— N3— C50 -138.0 (3) 
013— Dyl— N3— C46 -171.6(3) 
013— Dyl— N3— C50 16.5 (3) 
Nl— Dyl— N3— C46 -4.4 (3) 





— N4 — Nj — 


A A i'A\ 

U.4 (4) 


c 1 

C51- 


XT/I /^CA r^AC\ 

— N 4 — C 5 U — C49 


0 A 

5.9 (6) 




XT /I XTC 

— JN4 — No — Cd3 


1 TA 0 //I \ 

1 /y.o (4) 


C51- 


XT /I XTC "p\, ^ 1 

— JN4 — N5 — ^Dyl 


173.7 (3) 




— JN4 — Cj 1 — Cjz 


—1 /y.D (4) 


N5— 


XT,1 /~^C1 /^C^ 

-N4 — C5 1 — L52 


A 'I /C\ 

-0.2 (5) 


JNj— 


-JN4 — CjU — C4y 


—1 /U.4 (4J 


C5U- 


XT/I XTC "r\,,i 

— N4 — N5 — Dyl 


A / /I \ 

-6.9 (4) 


Cj 1- 


XT/1 /^Cn XT1 


1 T 1 c /'/I ^ 
— 1 / l.j (4) 


N5— 


XT/I /^CA XTT 

-N4 — C50 — N3 


A 0 /C\ 

9.2 (5) 




-N5 — C53 — C52 


A A /C\ 

-0.4 (5) 


Dyi- 


XTC r^d /^c^ 


-172.2 (3) 


03— 


-N6 — C4 — C3 


1 ZllO 0 / A \ 

168.8 (4) 


03— 


-N6 — C4 — C5 


—9.4 (6) 


04— 


XT/' A 

-N6 — C4 — C3 


-11.5 (6) 


04— 


XT^ A /^C 

-N6 — C4 — C5 


1 TA /I //IN 

170.4 (4) 


Uo— 


-N / — Cil — Ciz 


— 1 / /.z (4j 


08— 


XT'? f~^tt 1 A 

-N7 — Cll — CIO 


'*> /c\ 

2.2 (5) 


07— 


XTT 1 1 A ' 1 

-N7 — Cll — C12 


5.1 (6) 


KJl— 


XT'? 1 1 /"^ 1 A 

-N/ — Cll — CIO 


1 TC //I \ 

—175.6 (4) 


r\\ 1 
Uil- 


— No — Clo — Cl / 


—3.0 (Izj 


Oll- 


XTO /~110 1 A 

— N8 — C 1 8 — C 1 9 


1 TO /I /I A\ 

178.4 (10) 


012- 


XTO 1 0 Z"' 1 T 

— N 8 — C 1 8 — C 1 7 


158.2 (6) 


Ui2- 


XTO /"^ 1 0 1 A 

— N8 — C18 — C19 


1 A A / 1 A\ 

—19.9 (10) 


016- 


— N 9 — C/ D — C24 


'2 1 C /'0\ 

31,D (0) 


015- 


XTA /^^C /^^/^ 

— N9 — C25 — C26 


T A /'7\ 

7.4 (7) 


015- 


XTA C r^'^ A 

— N9 — C25 — C24 


-172.6 (5) 


016- 


— N9 — C25 — C26 


1 /I 0 C /zr\ 

-148.5 (6) 


O20- 


— NIO — C32 — C33 


17(7) 


019- 


XT1A /"'O'^ 

—NIO — C32 — C33 


177 (5) 


O20- 


XT1 A /~^'?'^ 1 

— NIO — C32 — C31 


1 z:/:: /c\ 

—166 (5) 


019- 


XT1 A ^'5'^ 1 

— NIO — C32 — C31 


-5 (7) 


(Jli- 


— N i 1 — C3y — C 38 


— iD.l (14) 


024- 


XT1 1 /^TA i~^'>Q 

— Nil — C39 — C38 


167.6 (8) 


Oz4- 


— N 1 1 — C39 — C4U 


—12.5 (13) 


023- 


XT1 1 <^'>A t~^AC\ 

— Nil — C39 — C40 


164.8 (11) 


KJl— 


f~'^ r^n 
-Cl — Cz C / 


1 /3.D (3) 


Ol— 


-Cl — C2 — C7 


-4.2 (5) 


02— 


-Cl — C2 — C3 


T A /CN 

-3.9 (5) 


Ol— 


-Cl — C2 — C3 


1 TO /I 

178.4 (3) 


Cl— 


/~^£i 

-C2 — C7 — C6 


-177.5 (4) 


C3- 


-C2— C7— C6 


-0.1 (6) 


C7- 


-C2— C3— C4 


-0.7 (6) 


Cl- 


-C2— C3— C4 


1 /o. / (3) 


C2- 


-C3— C4— C5 


0.8 (6) 


C2- 


-C3— C4— N6 


-177.3 (4) 


N6— C4— C5— C6 


178.0 (4) 


C3- 


-C4— C5— C6 


-0.1 (6) 


C4— 


-C5— C6— C7 


-0.7 (7) 



Acta Cryst. (2014). E70, m162-m163 



sup-15 



supplementary materials 



Nl— 


-Dyl — N3 — C50 


— 176.3 (3) 


/"'zT /^n /"^'i 

C5 — C6 — C7 — C2 


A o tn\ 

0.8 (7) 


N5— 


-Dyl — N3 — C46 


174.8 (3) 


/~^0 /^A /"^ 1 /I 

06 — C8 — C9 — C14 


178.3 (3) 


N5— 


-Dyl — N3 — C50 


3.0 (3) 


/~\^ /^O /-'A 1 A 

06 — C8 — C9 — C 1 0 


1 C\ ( A \ 

-1.9 (4) 


Ol— 


-Dyl — N5 — N4 


-79.5 (2) 


05 — C8 — C9 — CIO 


176.8 (3) 


Ol— 


-Dyl — N5 — C53 


A 1 A / A\ 

91.4 (4) 


/~^0 /^A 1 A 

05 — C8 — C9 — C14 


-3.0 (5) 


02— 


-Dyl — N5 — N4 


—101.1 (2) 


C 1 4 — C9 — C 1 0 — C 1 1 


-0.7 (5) 


02— 


-Dyl — N5 — C53 


69.8 (4) 


C8 — C9 — C14 — C13 


1 TA A //I \ 

—179.9 (4) 


05— 


T^,,1 XTC XT/1 

-Dy 1 — N 5 — N 4 


75.8 (z) 


C8 — C9 — C 1 0 — C 1 1 


179.5 (3) 


Uj— 


-Dy 1 — JN D — C J J 


— 113.3 (4j 


C 1 0 — CS* — C 1 4 — C 1 3 


U.3 (6J 


(j9— 


T^,,1 XTC XT/1 

-Dyl — N5 — N4 


135.3 (2) 


/^A /^1A XTT 

C9 — C 1 0 — C 1 1 — N 7 


—178.7 (3) 


09— 


-Dyl — N5 — C53 


—53.8 (4) 


r^c\ 01A ^i*^ 

C9 — CIO — Cll — C12 


0.6 (6) 


Ol3- 


T^,,1 XTC XT/I 

— Dyl — N5 — N4 


-loo. 7 (3) 


ClU — Cll — Clz — C13 


-0.2 (7) 


Ul J- 


— Dyi — IN J — 


2.2 (4) 


XT'? r~"i'7 


1 net 0 //I A 

i /y.z (4J 


Nl— 


T\-,1 XTC XT/I 

-Dyl — N5 — ^N4 


3.0 (3) 


/'^l/l 

Cll — Clz — C13 — C14 


-0.2 (7) 


"Ml 

JNl— 


-Dyl — No — Cj3 


i /3.y (4) 


/"'IO /"^ll /^1/l /""A 

c 1 z — c 1 3 — c 1 4 — cy 


0.2 (7) 


N3— 


"r\,,1 XTC XT/1 

-Dy 1 — N 5 — N 4 


2.1 (2) 


09 — C 1 5 — C 1 6 — C 1 7 


177.0 (3) 


JNJ — 


-Dyl — JNj — Cji 


1 T3 A //I \ 
1 / j.U (4J 


/^1A /^1C 

OlO — C15 — C16 — C21 


165.1 (Iz) 


OlO- 


— Dyz — 06 — Co 


—34.4 (5) 


09 — C 1 5 — C 1 6 — C2 1 


-5.3 (5) 


014- 


— Dy2 — 06 — C8 


-110.0 (6) 


OlO — C15 — CI 6 — C17 


-12.6 (12) 


Ulo- 


— Dyz — Uo — Co 


— i /4.y (jj 


r^oi r^A^ r^^n /^iq 
Czl — Clo — CI / — Clo 


-3.1 (6) 


021- 


— Dyz — Uo — Co 


— zo.z (4) 


r^^n r^\c /"'oa 
CI / — C16 — Czl — CzU 


4.5 (6) 


017 


— ^Dyz — 06 — C8 


47.8 (3) 


C15 — C16 — C17 — CI 8 


1 T /I ^ //I \ 

174.6 (4) 


022' 


— Dy2 — 06 — C8 


1 1 /I A /O \ 

124.9 (3) 


C15 — C16 — C21 — C20 


-173.1 (4) 


Oo — 


-Dyz — (J 1 4 — Czz 


AT A /I A\ 

yz.u (lyj 


/-'i^ ^^^^ /^io xto 
Ci6 — CI / — C18 — JN8 


—1 /y.3 (5) 


OIU- 


— Dyz — U 1 4 — Czz 


lo.o (lo) 


/^IT ^10 

Ci6 — CI / — Ci8 — Ci9 


-1.3 (8) 


Oio- 


— Dyz — U 1 4 — Czz 


1/11 

-143 (2) 


C 1 / — C 1 8 — C 1 9 — C2U 


A O /A\ 

4.2 (9) 


021- 


— Dyz — 0 1 4 — Czz 


—65.7 (19) 


N 8 — C 1 8 — C 1 9 — C20 


-111 .9 (6) 


Ui / 


— DyZ — U 1 4 — CzZ 


1 (3) 


C 1 0 — C i y — CzU — Cz 1 


-2.6 (9) 


UZZ 


— Dyz — U 1 4 — Czz 


ioO.U (io) 


r^'^c\ /"'i/c 
C 1 9 — CzU — Cz 1 — C 1 6 


-1.6 (8) 


06— 


-Dy2 — 0 1 8 — C29 


-142.6 (3) 


014 — C22 — C23 — C28 


1 A A / 1 T\ 

-19.0 (12) 


OlO- 


-Dy2— 018— C29 


1 1 /I A /'^\ 

114. U (/J 


U14 — Czz — Cz3 — Cz4 


159. / (i 1) 


014^ 


-Dy2— 018— C29 


146.6 (7) 


r^^^ /~*T> r^/^o 

U 1 J — Czz — Cz3 — Cz8 


172,9 (3) 


021- 


-Dy2— 018— C29 


49.0 (4) 


U 1 J — Czz — Cz J — Cz4 


-8.4 (4) 


017' 


— Dy2— 018— C29 


-17.6 (4) 


C28 — C23 — C24 — C25 


1 A /C\ 

1.9 (5) 


022' 


— Dy2— 018— C29 


o 1 n t A\ 

—81.7 (4) 


(^22 — Cz3 — Cz4 — Cz5 


—176.9 (3) 
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018- 
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OA £. ^ A\ 

—84.6 (4) 


C23 — C24 — C25 — N 9 


1 nc\ c //I \ 

179.5 (4) 


017' 


— Dy2— 021— C36 


A A ^ / A\ 

44.6 (4j 


C24 — Cz5 — Cz6 — Cz7 


-1.3 (6) 


022' 


— Dy2— 021— C36 


-Zi.l (5) 


N9 — Cz5 — C26 — C27 


1 TO O //1\ 

178.8 (4) 
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1.5 (6) 


OlO- 


-Dy2— 017'— C29' 


1 An A t £.\ 

—14/ A (6) 


r^^r r^^n 
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0.0 (6) 


014- 
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018- 


-Dy2— 017'— C29' 


4.4 (5) 


017— C29— C30— C35 


-161.0(3) 


021- 


-Dy2— 017'— C29' 


-63.0 (5) 


017— C29— C30— C31 


15.9 (5) 


06— Dy2— 022'— C36' 


-157.9 (3) 


018— C29— C30— C31 


-165.1 (3) 


OlO- 


-Dy2— 022'— C36' 
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C31— C30— C35— C34 


-2.3 (6) 
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1 /O.O (3) 
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-8.9 (7) 
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19.0 (6) 


Dy2- 


-018— C29— C30 
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—159.9 (2) 


Dy2- 


-021— C36— C37 


— 1 J /.y (3) 


Dy2- 


-021— C36— 022 


2 1 ,4 (6) 
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— 022— C36— C37 


1 /o.z (z) 
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-3.1 (5) 
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Dyl- 
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-0.9 (6) 


Dyl- 


-Nl— N2— C45 


I f J. / y+ } 


Dyl- 


-Nl— N2— C46 


5.8 (5) 


C43- 


-Nl— N2— C45 


1.7(6) 


C46- 


-N2— C45— C44 


178.8 (5) 
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170.0 (4) 


C45- 


-N2— C46— C47 


-10.7 (8) 


Symmetry code: (i) -x, -y^l, -z. 



Hydrogen-bond geometry (A, °) 



C29— C30— C31— C32 -176.3 (4) 

C29— C30— C35— C34 174.6 (4) 

C30— C31— C32— C33 2.0(7) 

C30— C31— C32— NIO -175(3) 

C31— C32— C33— C34 -2.9(8) 

NIO— C32— C33— C34 174(3) 

C32— C33— C34— C35 1.2 (9) 

C33— C34— C35— C30 1.4(8) 

022— C36— C37— C42 2.3 (4) 

021— C36— C37— C38 2.6(4) 

021— C36— C37— C42 -178.3 (3) 

022— C36— C37— C38 -176.8 (3) 
C36— C37— C38— C39 178.2 (3) 
C42— C37— C38— C39 -0.9 (5) 
C38— C37— C42— C41 0.6 (6) 
C36— C37— C42— C41 -178.5 (4) 
C37— C38— C39— Nil -179.0(5) 
C37— C38— C39— C40 1.1 (6) 
Nil— C39— C40— C41 179.0(7) 
C38— C39— C40— C41 -1.1 (8) 
C39— C40— C41— C42 0.8 (8) 
C40— C41— C42— C37 -0.6 (8) 
Nl— C43— C44— C45 -0.2 (8) 
C43— C44— C45— N2 1.2 (8) 
N2— C46— C47— C48 178.3 (5) 
N3— C46— C47— C48 -2.3 (8) 
C46— C47— C48— C49 1.5(8) 
C47— C48— C49— C50 0.0 (8) 
C48— C49— C50— N3 -0.9 (7) 
C48— C49— C50— N4 178.7 (4) 
N4— C51— C52— C53 -0.1 (5) 
C51— C52— C53— N5 0.3(5) 



D—H-A D— H U-A D-A D—}l-A 

CIO— HlO-022' 0.93 2.45 3.366(4) 170 

C43— H43 -02" 0.93 2.47 3.212(5) 137 

C51— H51-06'" 0.93 2.32 3.243 (5) 172 

Symmetry codes: (i) -x, -z; (ii) -x+\, -y^2, -z+1; (iii) -x, -y+2, -z. 
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